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DEVELOPING DEVICE AND IMAGE 
FORMING DEVICE 



ABSTRACT : PROBLEM TO BE SOLVED: To provide a developing device and an image forming device 



by which a toner coat on a toner carrier is uniform and an image having no unevenness, 
excellent density and fogging can be obtained while maintaining transfer of high efficiency 
and excellent developing property even to pulverizing. 

SOLUTION: The developing device has a toner carrier 4a which is provided to face an 
image carrier 1 , has a magnet 4b inside and carries toner stored in a toner storing section 
4c on its surface and a toner coat forming means 4e which is provided to face a toner 
carrier 4q and regulates layer thickness of the toner carried on the toner carrier 4a. Further 
magnetic toner which contains at least toner particles containing a binding resin and a 
magnetic substance and inorganic fine particles and has average circularity between 
0.970 and 0.995 and mode circularity of >0.99, is used. Further the toner coat forming 
means 4e which forms a magnetic field for arranging the toner on the toner carrier 4a in a 
perpendicular direction to a surface of the toner carrier 4a against cohesive force of the 
toner on the toner carrier 4a, is used. 
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E£ L£sO*i . h f — =7 - h 4 e £07fc*iggf!<0igl8 

mi . 9&k?)B*immnw* x o t /j^s < ffM § ftr 

[ 0 0 5 S ] h-J— r?- h^Bjt#F5^.^4: LTtt, # 

izvcix h->— zmmfr~?i5— (-ae?ij$-frs±T'i o— 

[0059] mriiLfc h»i£^K<7>*fett£ffl 
tii*. m x. ifftmzAA-Z&z/x ti^tottfiv^L, 

[0060] <Jct2*S|BHtffl»- w^ix^, h^-- (coutl 
«/0>0. 9 7 0Jil±, 0. 9 9 5J^.TT'S>0, t-HR 

jbk** 0.99 fiLtr-* h w& b ~t— &m v ^*>ti h . 

[006 1 ] *S6BHCfflC^iiS ht-WWSAi 
0 . 9 7 0 J; 0 t V^fc . h -h- Smfcb O^/jsMi^ 

n{&Tfr^Wm^&z£.t$>Ztlj : fo&> £tz. hi— 
<O¥^lR.^^'0. 9 9 5 «fc O^^^^i:, h^— mm 

[0062] *fKH(cfflt^*tS h-h- O^E-K 

o . 9 9 «t o , tit iLjjBpywi 

mmimf&LX^^Xij. iKv^R^.gco h^-^i^iT 

%^zttfh&. 

[0063] &¥891lzm^t>tL& bi—<V s l L &)Fim& 

li, ffimttmx^^coBft*jz&mzmi-i-&i><7)X' 
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Ts£ ( 1 ) IZX ORJB* (Ci) *3<tf5. S&KTaS 
j££)Jg9]& itfirHS ( m ) Tifi - b XTgHbUlZ ... 

St (l) 

F)M(C i)= : 



[0064] 
[ft 3] 



eta 4 ] 

5C (2) 

a 

¥«JRB£(C) = 22 C i /m 
i=l 

[0065] ifc . -t— Rffi>«* 0.40 

1 . 0 Oif 0. 0 1 IS (c 6 1 L . $]5e Lfcfi 

[0066] ^mi^&v^t- vnmm. 

L^Mfcfi&b IX. Iiiffllfl|7o-^ 

=H&ftvmm. r FPiA-ioooj zm^&mm?r&: 
zmf& z t wx- § ^ . &&*w i nTtemi*ff&:Mmj3 

mt l-X . #fl5SHBW£**>0 . 1 m s?§fl?tt^l>.'k 1 
Om 1 (Ch^-^5mg*-^|Jt§-li:-C^ijr/g2:IS^t. 
S^iS* ( 2 0 K H z . 5 0 W ) Zftf&mz 5 tttSlffitt 

u -frmmigmi 500 o~277fi/Vi 1 1 lt, 

fiVF^RJKKRl^- FR»JK£:Rtf>S Z b -hW& L 

[00 67]^, ±Mmm$mx'hz> r f p i a- 1 

•CnBJSO . 4 0-1. 00r61 4MPJ Ltz7=7*l,Z%Z 

viz- HP3»*^jrai*fT'p jrajjt^ffl^r^s. 
*aj&-c*aj sfts^Rj&ac&tf HR^s^#ffi 

^fi^RJBKerfijRfflir >£g£iS5££7)gfc&*rfiJffl L . 

[00 6s] ttz. ^m^z^^xsumixtconnm 

gOta^to^TO*R^K*r^-r&a*Ji, 3// 

tt^&mm®m$<m?WLi>&&&&ti*>tz»r>. 3 



[0069] ±t:*WBfttzmm»tii> JiSFS: 

^-Vz&L&tf 3 - 1 0 u mX'fo &Zbtf1&-£. L hi— 
SDaS¥%fig# 3 /< in J: '9 t 'Jn § V > t . h i— tfHt* 
i*^.S^'!5^^*>(ST-r ■SffilfiJiC^ & ... ttz, h-h 
— £0ffifi^-itjfi@ 7 jv 1 0 u m J: 0 i, »t , SOIg^Jl 

[0070] *?$mizm^t>ix& hi-—?>m&^w3L 
&mv>tt£.x*mm*iffix'$> & *j . a^xitzr 

—)V9—~?)\^- J <TA*f— O— .tt») rffl^V (I 

sawn. *a»^aj^-r*-f >^-?x ^ ^ < Hf4n 
K) ay'PC9so ivN-y+./i.o>tra.-^- (ne 

C») sr^L-CjPJ^-f^C h^'iF^ L t «fi? 
± 1 JSifift-^ h 'J Wyffl^t 1 % N a C 1 ^cf§ig 
^ w t tm 4 L < . fflitf I S OT O N R - 
I I ( J^^r 4 7 4 y ^ ^^/O'^tSg ) 

[0071] iie^iii^icot, >r i osflewtti. Bute 

100-1 50m LtftC^-iJS'lt LTIpSvS 

l-5mLJn^, KtcM^Sms- 2-20msJD,t, 
fi^Sil L3t«WjB«iia««4Mtt»T*!j 1 ~ 34Ha#ft 

-ft-iiLtlOO/trnTA'-ft-JS^t. 2 ^ 
mJSLh^) h a^WR. H5e LXffi&ttb 

HS^ftfltTi^eg (D4) . <BR-a-*3&»^>3R»n:ffiB3aS 

[0072] £tz-&m B ntzm<>^tiz> hi— a, ^7 

9.6k A/m (100 0x;Wf •:/ K ) (CfeftSJK-fL 
0^$3&*1 0-50AmVkg (emu /g) T'^l) 

zttmt LW- 

[0073] *^|BjTii. ig^B#(CfcV^TSt^^±^S 
^lS-?rtci 0 hi— !IJ#*JtC l> i— Srfi» LT 
Ltztfi X *^HJ"C(i . h Stftetffll* $ ix «> fcto 

iCWffiU*. -*T*fHBT(i. hi— tc#ffl-r 

•t. fr^w%mim(?>zj*hzis<mi.?>zbi)WZL 
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k A rn (1 0 0 0x;l Xf y b ) xliRL , m^%7 
9 . 6 k A mtCfcttSSfk^S ^MML fl, 
[0074] bi-—0)m*§7 9 . 6 kA/m£i3(+&gJ 
* // 1 0 A m " k s h t . h +-ffl& 

^w^fl-5-//*5— tiff t^^z y iz£&#yy . wt%M 

9t < «r £ , 3 JtfiS^ (c J; £ h ^-*7>ffii* t ££• 
l^t-««7 9. 6kA/mCfc{f€>^-ft 
f)» $ # 5 0 Am s / k g J: *) t>* £ I > t . fig ««.Jfe(C 

«r t xmtm b -t-^mn i 
[0075] ^mizt-s^x bi-— <?miicrm*te. & 
&w%<^ft-imsBMv^ &&jj^x~mm-r& z t & 
t-#, ftizznmf&jmzmMZivk^w. msmm.jj 
ttvsM p-i-io (m.3£Lmtm) zm^x. 2 

5*C<7)mffiilZX9hgm®7 9.6k A./m (^teflCC* 
*tff 2 5Xtf>£ffl£"C*KB«£i§7 9 6k A/m ) T« 

[0076] *m B nx'm\> >t>ti& b wrtifi 

4: VIST'S) i> # . flj* Lfc fflSSa^-at«i^-4 C t 
tf±MZ<nW£$:m%tr&±.Xl&& Lav *ut 
H -J— L , ^^HflCif^eg^fiS^icpS 
■f & C i: *> , LV^BO— OTA 

[0077] ±ii<r>B®&&mx'iz. mwmmBLt/m 

-*MXi;-$-&<ri:#. hi— £Cf 

-rat ran*. ,7K^«ct'(:mi#^«js-rsirirr. 

& £ t &X'Z S . 4fc#ft3c5@Wi: LTtt . fISttfj 

[ 0 0 7 S ] jteBfc0fi-frfflJ»i4 O'Cyji, HRCJi 
5 0 — 9 O'CT'A l> . iilti'^fUcjEE bTSIMS'J* fflv ^ 

rtsta t atiz, mum**"? y ^ 
[0079] § ^^^.mzm^htih b-f—it. mm 



b J f— v-77 '.J — S-S-^jffitcftSSS 
[ 0 0 S 0 ] ZIX. tobtvfc b i . ffi ^*?T 

f*. %mzitctfr>x*>i&. jjt#. iw* 

5:}^ L . h ^- Erf »ffiic ftSf S -tt- £ £ t X\ 
tzMyit-tixh b ~t—tf'& t~>ti •» , 

[ o o s i ] jjE^SKSB^acii-tBr. ttiws*« 

'h$< ( 1 OjumlTJlT Sjt/if.UT) ) . * j o> 

[ o o 8 2 ] ^rfeB^, wm\- -b-iwmm-t^^ 

[ 0 0 S 3 ] hi— tt-?(C*4ixilS3&a»t LT«. 
«c. Xf 1/ y- 1'^ h^xy*l-§«:, xfUy-t' 

Bg.^-^f-./l^a^#:, Xf-U > -7*7 U^R^f-./t-T 

f;n-f**l^!, xf-u- > - t-;i.>( j-ii-y b v 

97>)\s—b. ^UiHgb'x/U-. ,-K'Jx^L,y. ^•Jt* 
ob°ix>-. *ry b'x;i.-7'f-7-;u, ^>;rj>-^, -ity 
x^-fyHSfJjg, #'JT5K«B. x^^gjat, ^yj 

^Ei^mSm. ^77^7'y^X, ij)Vy-t^V y ?X5r 

[oos4] BtnesiSfi^-c-' f- $rsgjt-r-&^T' 



BNSDOCIO: cJP2002229337A_J_> 



■'(9) 0 02-229337 (P2002-2 2JLS 



7 y /t-iswoft^ msTH-^-a. si-^fi^/u 

ig& 4 Li->ipS*> LtW C > ft , 
[0 0 S3] h^-e-^tc^S^iSettHsfc Ltd. EJ 

L < . Zix^^mzni X U > . 1- . - 

£"<?:>7cS? rt/^t ift<, lc_Lf eijjfc-frs. 

c^jBJt-jj-*— a*n:«ziffituifflv >r i>&\,\ &tzm& 

h*-&^+"?*54MWt»«BL*&»fcO. 0 1- 

-fk^zwm-f ft w^z . MiE Lfc¥*& 

f is r spjw- ft _lt- . gmimfciwm $ *ut esi± 

ffc*-fflf>ft.I t* J i?4 L-V >. 

[ 0 0 S 7 ] Ktt*iO«ffiB*-ftJjracfflv^<i>ii&iB6* 

0 > -5 > // ••/ r y y^&w&t&BBtzW&ftt* - 1 

L v\. 

10088] h fifffctt, sfcSSfcJE bTttajSUtiH 
0^I^^Ti>4ffi<7iO^Jp»la:fflv >|)Ci:^T'^ . Wit 

m . &mnmimmw^m&mm*:m^i-& z t w 

~'£ft, 

[0089] *JfcBjrcfflU£*Lft h-*— £14, BUii Itz 

<z>;8a»tt£|6,Jh$-i*\ ftS^o^ L/cw 
tttt£S^^ftfc#>fc:,l^£;ft.ft. ^coj: 3fc*H8fiH» 
ftbLTJi. ffU.ur*'!;*. mit1-7>\ T>l-Z-h. R 

vznmmiimmzm^-f ft z t ft . 
[0090]*^. Mtt^<Wii**Ybayi$*iT 

"*-ftJh"C-#4 L if*. *!«H^*^H*ftBte LTti. #1 

ft. ^ris^-? yit^a<nim% josm* marc* tiuzm 

[009 1] £g»tt^^raA!Pl&ft& LTii, H 
gRJSfc LT >-7>ft^ferffli *T ^ y /HbS 

^HR***-*-&«fflttri£*#H'* c: t ft . 

[00 92] 4^ ^y :J-:x:*^/l- 0^<^;£r££ L 



--jg^ig^-rs^r^. KEtttR8H(c(c> » a ->■*<(. >u 
'rRS^f^^i^. ffi^^r^ijtci- yn— >:+4 ;l.'5r}g 

[0 0 9 3] S/'Ja— y^AtMir^iitS-T**. 
«5ajii(i«l«ta»i* 1 0 O^figCCItL 1-2315 
SC. #4 L <(i5~~2 OWfitf^ftt i. ^ y 3->'7r -f 

y . t ^ y y 1^*7 a -0t&±-? h z t & 

[ o o 9 4 ] s ti±mmsimmi. b ET^tit l 

(*l<75iw^ifi L< . J: 0^4 L <«4 0- 2 5 0m5 

e rat l .fc**->T»e-wuf s < . mtiiitmrnmrn 
xmmmmizmmtfx . b e T^s*ffli •> 

[0 09 5] 47t, *¥mizm^±>ix& hi— ± 
iffiS««»M3l^^aaHSriiani LT tft< » w«OJ: 0 

fAfcmz&i^-f&zttfX'Z. mn&ffl.vifok LtiiE 

[0096] KLh«R»»6»/5»i33&»4 J: ^ ^fmX'li 

fc±X'<D b 1—<r>mk-h iztfi LX . h ^- fflftf*affl(= 
.it L h T— 2rSil*[6l tffi^ij S -i± ft JS-fr ^^fig-T ft i 3 

^ LT^V %«rf J«:ff 31}: AJT'S , h i>—a^«s±tcft 
*F^h^— ^-h^-oltgfc^y. &}-X'Wn<r>M\>^W®: 
ttf^ilft. 
[0097] 

[hmm] mT. ^wnmmzwmiz&^xmm 

-Tft. 

[ 0 0 9 S ] <9StftM 1 >*WtWCtiTE<OISK: J: 

[0099] -f^>-3cM7K7 0 9 gtCO. 1M-Na 3 
P0 4 7tcjg?R4 5 1 g«rSAL6 0*CtCjlTSf^ 1. 0 
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M-C aC 1 2 A<Mf6.6 ~ . 7 s£& ?iZiffl}Bl XC a s 
( P O, ) , Z %t!*&mfcz: f»S . 

n - ?"+>l T 9 'J I- — h 

^ti&atf \) xx t-/i $Qi 
[oi on .i^fifts^ij 6 o'ctcAtai . *c 

<DSCCtJtt&«L»e-^(?Da±a7 2'C) 6S15r^ 
Jflfi^BL. ^il(ca-^S^j2, 2' -T'/fc'X 
( 2 . 4 -it * i-jW <Ua — h'JH) 5 s L tz,. 

[ o i o 2 ] mz. mtt&im't>iz±teM.-£&mm.i* 

MZtkXL. 6 OX\ N - frfflSTF iZio l» ">T T K 3fc;ft -t 
5* IT- (ErSW-fcl* (») ) tCT 1 0 , OOOrp 
mtl 54HBHBfL, it&l*:. KAflHWC 

0'C£ U5tC4l*HfflH*Lfc. 
[0103] £J&feTffc8 0tt2l^ISrffl 
<^L«jS?g*:&ilJU SKtrJo^TCas (P0 4 ) 2 * 

[0104] <I<7) hi— 1 0 OgPi: . -WIS n 
mcoi, V ftlZ^^Ai-iVi/i, y^yx^wtiv®. L . SI 
®#WIfjic?5 B E Tffi# 2 5 0 mV s ^tMS >' 'J ftffli 
fmi . 2 95. S.t^-ftSiSiSt^#:23l5i:*:^y>-x^ 
5*tf- (H#H^DX« («> ) T8l*U hi—* 

o . kpb$k« i.oo x-h-ytz, 

[0105] itz±t£hi—l±W%7 9 . 6kA/m 
( 1 0 0 0X/Wf7 K ) C*5***tt*HK-fb&<l 0 Am 
2 /k g ( e mu/s ) J0±5 0 AmVk s&Tt'&o 

(B2)li. 2 2 0mTtSio^ SriJJtHltofcrt). PI 
tRosaifti: i o izmm. L h t-ti^ir 

h "^-tfO B 2 £3BJg Lfc t -1 o , 9 0 rr. TtJ> 
±ieB2*^*HMMTfflt >^ixl> % 

[0 1 06] ±HOJ:d(cLTt#^h^-5rffil\ Hi 
£5r$- a^Jg^gtC «fc o T H«£ . *S!j&iS0iJ 

tc±i^T(ih^-a- hJEJj£W34 e SrBaKttflR*>fc-C 
Jfi&fiU h^-JRS^ 5 (z^-T •!> 95^/5^1 . 6 
mnUC. 47t:h-f-fi^4 at^-T^gU^-cO^iO 

cohi—a- M5fi£#&4 e y h 4 b 

flfcPTCU:. F 1**2 8 0 a. F2* s 2 2 0at|>-5^. 
[0107] *Sllt0!lfc:*i»t* h^-fi8*4 a±<5Dh 
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[0100] mz, TtmJjZT b (.E#Hflfi 
fl[|X#g (**) ) rffl^T%-(C-7f , 
8 0« 
2 0§C 
295 
3SC 

9091 

i— u- hSf^lSfife^^llieoa 4fcft*fc50 
ft*fa|<Oh^-3-hffM¥K4 dS-fflwCEtK 
^®{f : Bl£^Srf§fiS. L £ t # (- i— ffl$fc4 a ±i7) 
bi—a-h M0mMe&$ H 6 i0 b (Ciirt , 13 6 

[ o i o s ] ttzzn&m, ^mmmxnmru- k 

ix/i hi— 6 ti«fflfiff(c i 

bi—mftft4 sit<?>mzB!$L*ti&mmzmi,xffl§. 

[0110] <»I^J2>*HJS^M. H7tc^-TJ: o 
izm&m 1 T'SV >7tr t^tjlo hi—zi—h Bf$L 
#S4f ( F 1 =3 0 Oct ) £fflirVC:*36«9J<Z>BW£it 
^L/c^lT'^^, h^-3-h^B£#g4 f it. hi— 
mWfcA a OHJte^-(S]tC(S](tT h i— mWfc4 atcnn 

«SW*«JB* $ <i . a^SfgtojfcagC^F ^> «H*«JBjK ^ ixX 

^t, hi—a-hm0S.^B4fi±. 

#S4 e iZit^X . ft»^<7>eiMfe+* J: O^LT^ 

[0111] <iat«3>3|^|Jt^i, iSK^tJ: o 
lzmMMl^2xmi>^ci>cr>tltZt>t l zigoi&#icr)hi- 
-3- h^^S4 s ( F 1 = 5 0 0 a ) *l^t*!6 

Sti. h^— ffl^4 aWtsl&JjfalZtfmiXbi—tm 
«s4 a ^O^IE^ig^rr^ffm^ictc^^fLTfe 

o . ^mzi±¥^&Bf£znx^%^m\, >mz.iz& 

- bmWL^®L4 e,4f hit^T . ^SE^lS^^zr 
$ t>lzm&LX^XimizW£ H\ ^^'LSSOlt 
LA'Lht- fi^flx4acr)jtS-^ H h 

[0112] <HJSCT4 >aRWtfiW±, H9 (C^-T <t 5 
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(CfgJSffl 1 e» 3 TIE lr £> v7) .h ji § o mVt<7) h 

+-3- }-Bf$.^®4 h ( F 1 = 2 6 0 a ) a-ffll 
^B^.)S6U$riaj55£L/^-C^4» M— 3- b&fc^® 

4em> mam* v ^s^bot-i^it v >t . waw* 

[0 113] <IS«fc<fl5>*?£*SM(4. Hi Otc^-fJ: 

h"*— 3— hJ^fi£^fig-4 i (F 1 = 2 5 0a) arfflOT 
&&W?mWz:ii&i8.lZzMX'Z>&. hi— 3- 
S4i«i. h "t— il£fffc4 a £7)tllK:^-|B]tC|Sl{tT h 

[0 114] fcTtfU ^JlA^Sti^tv^Nt 
-3-hMfS4e, 4 f\ 4g<7>& 3(C, h-h-3 

ftmzmfttfX 0*^L. jMEffMcfrixh. 
*?-tfr~>tz, ttz^mSicom^zmiXii. 0. 5mm 
PIT 0.1m mW.±Tfctil$&1&%:xZmijm htlhZb 

[01 15] 

SIS > , «Sftflttc*f L T iStt &*irt*fc:8&»a6£# 

hi—mftfct. hi— mnmzi$\iiiixmi-ft>tih j )~ 
-imfc±izmn*iitzhi--i7>mm*:im-tz hi— 
wsmmmt > £ *r u m?rmL^&tfmi-tz> e*c 

m®&#fo±comm tb-t—tzj: o siit i . nna« ftt- 

TflSPSMEtfO . 9 7 013LL0 . 9 9 5JilT-C"£> 
0 , KPW?flEA*0 . 9 9 fcLtC**S5tt K 1~—X"fo 

-J— OJKHWjCljtl/C. ht-ffl^«!it:ht-*ht 

ICS < =5r <b^r^ h feit, * h aWJSf ffitcfe 

tc^)— *»oSit=5: h ^- 3 - h 5:^1" ^ d i: #T # S 



«r L . h i— mftfc±<?> h i— 3 - h 

[0116] 4fcaMB*Tt4. I- ^-Jg¥«$iJgPW«tK 
ffij-f « jtJS^JS: A/ji 0 . 1 in m £Lt 0 . 5mm WTT'A 

3 - h 2-f J^St L^-5:Mft Sr ±T J: 0 — JB3»«We 
[0 117] *fc*»«T14. h **J«W«« 

LX J: 051 1 ^$"1 rffoZt &X' * . h a»«t±(= 
ft»^r h ^-3 - h Sr^BJt L%— &*BfH£ft S ±TJ: 0 

t o 1 1 s ] £tz*ftwxi±, hi—immmmm^ 
ffitnEOttwizm-fx bi—im#t<nftfin$m&tii. 

tt&WWBtte:'&t£gmX'$>2>b. fy—fr^mtftb 

[0119] tttftwx'U. wf&B&gmi&mmfo 
±cr> b -t-m^mmmzm^-t h swus 
mmi± b -t—mzimmfc^izmw itz&comim 
mzm^Ltz bi~-zmBi?&? >j-->^^fn^mh 
t^ikktik. b-r- vmmmtM&X'fo 

[0120] *fe*«Bj-cji s h -r-izmsmizx 

it Sii/v: h i— X'$>2> t . $ix-S.^P3 

«oawss3»t=(* 3 h -c7)^me<?3^ss r jrp$ij-r •& c t 

CHI ] **BB<o-|lii!»JBK:fi541i«»riai!BiOW» 
[ H 2 ] v v h 4 b jWBidt-f 

[H4] st^mx'hh^yv—b ( h^- 3-h^ 

3^4 d) SrfflV^^^h^- «©J^C3:-ecOh^-<7) 
[05] *m&.<mmiZ&Hh1-4 7i"/y7V-F 
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[07 ] .g©fcf&i 2 ir-fflw > cut: h -f—!smm»itm^ 
[us] hkm 3 x-ffl ^ > t*tcn \- -t-m mm\%m 

[H9] 3SttW4fffli»>4>it«: l^-^^MSOgCW^^ 
^iflnS0"C£>&, 

[010] »sc?ij 5 rfflv h ■i—mmmm^mi 
[011] vmnni8mi$M&commiwmT"&z> . 
1 ff 5 *Er#* 

— 1 1 A Hj *tiua 

3 u— rt— a 

[0i ] 



4 

4 a b-h- tmfc ( h^-iliJf NO 

4b 7 -y h ( £ ) 

4 c h ( JH&gfS ) 

4 d - 4 i 1- +- n - hffi?fi!t#K ( h mmmm 
tt) 

6 I-?— (ffi&h-^— ) 

7 h-*— (f^h-h- ) 

s 

1 0 e^Hu^gff 

1 1 SfltM 

1 2 ¥@#;U<— if 

13 &t?;b>X 

1 4 Ste^raM 

[02] 
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